Attorney Docket No. DP-300393 



9% 



CLAIMS 

I claim : 

1 . A contoured structural member, comprising: 

at least one contoured inner layer comprising a composite material or a metal-containing 
material; 

at least one contoured outeriayer comprising a composite material or a metal-containing 
material; 



. g at least one intermediate layer having a ribbed structure connecting the at least one inner 

m 

Iff layer and the art leasfbne outer layer; and 
^5 an addjjjonal structural component. 

;-j 2. The structural member of claim 1, wherein the structural member has a closed 

iTj configuration. 

\± 3. The structural member of claim 1, wherein t^elhetal-containing material is a light 

metal or alloy thereof. 

4. The structural member of^claim 1, wherein the metal-containing material is a 
ly heavy metal or alloy thereof 

5. The^tfuctural member of claim 1 , wherein the structural component allows the 
stmcturaj^rfember to be a vehicular component. 

6. The structural member of claim 1, further comprising at least one initiator. 
y% 7. A complex, contoured structural member, comprising: 

% / 
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at least one contoured inner layer comprising a composite materjaJ-w a metal-containing 
material; 

at least one contoured outer layer comprisjBga composite material or a metal-containing 
material; and y< 

at least one intermediate layer having a ribbed structure connecting the at least one inner 
layer and the art least one otrfer layer. 

8. The structural member of claim 7, wherein the metal-containing material is a light 
metal or alloy thereof. 

9. / The structural member of claim 7, wherein the metal-containing material is a 
heavy tanetal or alloy thereof. 

10. The structural member of claim 7, wherein the complex shape of the structural 
. member allows the structural member to be a vehicular module. 

1 1 . The structural member of claim 7, further comprising at least one initiator. 

12. The structural member of claim 1, wherein the composite material is a reinforced 
resin matrix material. 

13. The structural member of claim 7, wherein the composite material is a reinforced 
resin matrix material. 

14. The structural member of claim 1 or 7, wherein both the at least one inner layer 
and the at least one outer layer comprise a composite material. 

15. The structural member of claim 1 or 7, wherein both the at least one inner layer and 
the at least one outer layer comprise a metal-containing material. 
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16. The structural member of claim 1 or 7, wherein the at least one inner layer 
comprises a composite material and the at least one outer layer comprises a metal-containing 
material. 

17. The structural member of claim 1 or 7, wherein the at least one inner layer 
comprises a metal-containing material and the at least one outer layer comprises a composite 
material. 

O 18. A contoured structural member, comprising: 

- 7 

at least one contoured inner layer comprising/a composite material or a metal-containing 
?n ' 

IS 

11=1 material; 

/ 

»y at least one contoured outer layer comprising a composite material or a metal-contaimng 

j«{ material; 

JtJ at least one intermediate layer having a honeycomb structure connecting the at least one 

inner layer and the art least one outer layer; and 
a structural component. 

19. A closed, contoured structural member, comprising: 
at least one contoured inner layer comprising a composite material or a metal-containing 
material; 

at least one contourea outer layer comprising a composite material or a metal-containing 
material; 

at least one intermediate layer having a honeycomb structure connecting the at least one 
inner layer and the art feast one outer layer; and 
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a vehicular structural component. 

20. A complex, contoured structural member, comprising: 
at least one contoured inner layer comprising a composite material or a metal-containing 

material; 

at least one contoured outer layer comprising a composite material or a metal-containing 
material; 

at least one intermediate layer having a /honeycomb structure being substantially 
contiguous with the at least one inner layer and the sjri least one outer layer; and 
a vehicular structural component. 

21. A method for making a contoured Structural member, comprising: 
providing at least one inner layer comprising a composite material or a metal-containing 

material; 

roll wrapping at least one intermediate 7 layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

providing at least one outer layer over the at least one intermediate layer, the at least one 
outer layer comprising a composite material or a metal-containing material; 

connecting the at least one inner/and outer layer to the at least one intermediate layer; and 

attaching a structural component. 

22. The method of claim 21 , including providing the at least one inner layer by roll 
wrapping the at least one inner layer/over a substrate. 

23. The method of claini 22, including providing the at least one outer layer by roll 
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wrappmgtfie^aUe ast one oa l£^4ayer0ver the at least"^nehiteimediate layer. 

24. The method of claim 23, further including removing the substrate. 

25. The method of claim 24, including partially or completely filling the interior 
created by removing the substrate. 

26. The method of claim 25, further including constr^krihg the at least one outer layer 
fl$> when connecting the at least one inner and aUeasforie outer layer to the at least one intermediate 



$1 



1 



layer prior to removing the subs 
27. The 



lod of claim 26, including constraining the at least one outer layer by roll 
wrappine^fleast one layer of a shrink-wrap material over the at least one outer layer. 

28. The method of claim 27, including removing the at least one layer of the shrink- 
wrap material after the reaction. 

29. The method of claim^rlurther including providing at least one pressure 
distributor over the at le^efone outer layer. 

30. The method of claim 29, including providing a plurality of layers of shrink-wrap 
material with the at least one pressure distributor between two of said layers. 

31. A method for making a complex, contoured structural member, comprising: 
roll wrapping at least one innei/iayer comprising a composite material or a metal- 
containing material over a complejr substrate; 

roll wrapping at least orife intermediate layer over the at least one inner layer, the at least 



one intermediate layer having a ribbed structure; 
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roll wrapping at least one outer layer covering the at least one intermediate layer, the at 
least one outer layer comprising a composite material or a metal-containiqg material; 

connecting the at least one inner and outer layer to the at least one intermediate layer; 
removing the substrate; and / 
attaching a structural component. / 

32. The method of claim 31, the shape of the mandre/ providing the complex shape of 
the structural member. / 

33. The method of claim 3 1 , the structural member being a vehicular module. 

34. A method for making a contoured structural member, comprising: 

roll wrapping at least one inner layer comprising a composite material or a metal- 
containing material over a substrate; / 

roll wrapping at least one intermediate layer/over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; and 

roll wrapping at least one outer layer covering the at least one intermediate layer, the at 
least one outer layer comprising a composite material or a metal-containing material; 

constraining the outer portion with a/shrink-wrap material; 

connecting the at least one inner and outer layer to the at least one intermediate layer; 
removing the shrink-wrap materml and the substrate; and 
attaching a structural member. / 

35. A method for making a contoured structural member, comprising: 
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roll wrapping at least one inner layer comprising a composite material or a metal- 
containing material over a substrate; / 

roll wrapping at least one intermediate layer having a honeycomb ^rructure to be 
substantially contiguous with the at least one inner layer; and / 

roll wrapping at least one outer layer to be substantially contiguous with the at least one 
intermediate layer, the at least one outer layer comprising a composite material or a metal- 
containing material; / 

constraining the outer portion with a shrink-wrap material; 

connecting the at least one inner and outer layer tef the at least one intermediate layer; 
removing the shrink-wrap material and the substrate; 
attaching a structural member. / 

36. A contoured structural member matle by the method comprising: 

providing at least one inner layer comprising a composite material or a metal-containing 
material; / 

roll wrapping at least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

providing at least one outer layer over the at least one intermediate layer, the at least one 
outer layer comprising a composite material or a metal-containing material; 

connecting the at least one inner and outer layer to the at least one intermediate layer; and 

attaching a structural component. 

37. A complex, contoured structural member made by the method comprising: 
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roll wrapping at least one inner layer comprising a composite material or a metal- 
containing material over a complex substrate; 

roll wrapping at least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

roll wrapping at least one outer layer covering the at least/one intermediate layer, the at 
least one outer layer comprising a composite material or a metsfl-containing material; 

connecting the at least one inner and outer layer to thp at least one intermediate layer; 
removing the substrate; and 



m 

an attaching a structural component. 



(n A/^° 38. A contoured structural member made by thfe method comprising: 

/Tr ^ roll wrapping at least one inner layer comprising a composite material or a metal - 



1.J 



containing material over a substrate; 

roll wrapping at least one intermediate la^er over the at least one inner layer, the at least 
one intermediate layer having a ribbed stmcture; and 

roll wrapping at least one outer layer covering the at least one intermediate layer, the at 
least one outer layer comprising a composite material or a metal-containing material; 

constraining the outer portion with/a shrink-wrap material; 

connecting the at least one inner arid outer layer to the at least one intermediate layer; 
removing the shrink-wrap material and the substrate; and 
attaching a structural member. 

39. A contoured structural member made by the method comprising: 



53 



♦ 



Attorney Docket No. DP-300393 




roll wrapping at least one inner layer comprising a composit^material or a metal- 
containing material over a substrate; 

roll wrapping at least one intermediate layer over th6 at least one inner layer, the at least 
one intermediate layer having a ribbed structure; and 

roll wrapping at least one outer layer covering the at least one intermediate layer, the at 
least one outer layer comprising a composite/material or a metal-containing material; 

constraining the outer portion wim a shrink-wrap material; 

connecting the at least one inner and outer layer to the at least one intermediate layer; 
removing the shrink-wrap material and the substrate; and 
attaching a structuraLfnember. 
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